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Abstract Objective The primary objective of this article
is to examine the extent of self-reported non-adherence
among patients participating in a controlled trial of an
asthma compliance optimization intervention. The sec-
ondary objective is to introduce a two-question question-
naire that is, in wording and design, a neutral tool for
disclosure of non-adherence behaviour. Method Data in
this study was obtained as part of a controlled trial on an
SMS monitoring and compliance intervention developed
for Danish asthma patients. The trial was conducted from
November 2007 to May 2008. A total of 244 patients
participated in the study. Two new designed nonadherence
questions were asked in immediate succession. This prac-
tice, along with the wording of the questions and use of the
Web as medium, constitute a new approach to self-reported
adherence assessment. Results A total of 43.9% of the
participants in the trial reported non-adherence to the
medical dosage regime for which they had, only one
question earlier, documented their awareness. Conclusion
This illustrates that at least 43.9% of the participants in the
trial dared to report nonadherence to asthma medication.
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Impact of findings on practice

e This article introduces a two-question questionnaire
that is, in wording and design, a neutral tool for dis-
closure of non-adherence behaviour that might be a
useful instrument in research.

e Self-reported adherence data can be regarded as a
valuable and reliable supplement to other data sources
on adherence.

e In Denmark, 44% of a representative asthma population
reports being non-adherent to their pharmacotherapy.

Introduction

The transition in terminology from compliance to adher-
ence, and more recently to concordance, is primarily a
documentation of the transition in how healthcare systems
and healthcare professionals perceived the nature of being
a patient. Starting with the concept of compliance, with the
patient as a passive, powerless recipient of care [1].
Developing into adherence, as the extent to which the
patient’s behaviour matches agreed recommendations [2].
Now concordance, which suggests equality, sharing of
power, and ongoing negotiation and interaction respecting
the beliefs of the patient [3]. A nice concept analysis of
compliance, adherence and concordance can be found in a
review by Cohen in the context of cardiovascular risk
reduction [4]. Even though it looks like a somewhat evo-
lutionary transition, the real life situation even today is a
mix of all three concepts, and the concepts are even used
interchangeably [5]. Another way to illustrate the shift in
focus is to take a look at the scientific articles published on
the topics. Simple searches on the terms “medical
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adherence + year” and “medical compliance + year”
with no language limit on Pubmed illustrate this change in
research focus. The number of articles discussing adher-
ence and compliance today is almost overwhelming, with
more than 8,000 articles discussing this compared with
only 1,500 articles yearly until 2003. A boom in articles is
seen in 2004, possibly reflecting the publication of the
WHO adherence reference report in 2003 [6].

The long-standing belief in the healthcare system has
been “Patients do what they are told”. Just a few years
ago, the majority of health professionals did not
acknowledge non-adherence issues. Now non-adherence
has been reported in almost all the treatment areas, in both
acute and chronic situations and for both medical and non-
medical interventions [7]. Overviews of the number of non-
adherent patients can be found in various reviews [8, 9].
Perspectives on adherence and compliance have certainly
changed in the scientific community and in the practice of
healthcare, but what about the patient perspective? For
years, it has been the general belief that if a researcher or
doctor asked a patient, “Do you take your medication as
prescribed?”, the result would be unreliable because the
patient would not dare to answer “no” in case this would
offend the doctor [10]. For this reason, self-reported
adherence data have been regarded as less reliable than
other data sources, such as direct or indirect data collection
on this matter [11, 12]. Direct and indirect measuring
methods both have advantages and disadvantages and, thus
far, a combination of methods seems to provide the most
reliable results [13]. Horne et al. [10] argue that a judg-
ment-neutral non-adherence disclosure procedure is needed
to deal with this issue.

One might suggest that the openness to, and new
insights into, compliance, adherence, and concordance
concepts in the healthcare system would carry over to
patient attitudes towards these concepts as well, our
changes in attitudes change the patient’s attitude as well.

It is possible that patients now dare to answer “no” to
the question and, if this is the case, self-reported non-
adherence data can be considered a more reliable tool for
researching adherence issues than earlier believed. Some
newly conducted studies of adherence and compliance
indicate that this seems to be the case in some areas, such
as antiretroviral therapy [14, 15], or at least it is possible
to establish a calibrated measure that more closely
approximates objectively measured adherence and thus is
more sensitive for detecting non-adherence [16]. In other
areas such as heart failure, self-reported non-adherence
data has not shown to be a more reliable tool [17]. In
other healthcare areas like self-reported exposure to
vapours, gas, dust or fumes (VGDF), the VDGF ques-
tionnaire has shown to be moderately sensitive measured
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against job-exposure matrix as a benchmark. And the
measure is considered a useful assessment method for
epidemiological studies of occupational exposure risk
[18]. In general, novel studies on the “true-value” of self-
reported healthcare data is very limited, and need more
attention, as the patient/health care professional relation is
under transition.

The primary objective of this article is to examine the
extent of self-reported non-adherence among patients par-
ticipating in a controlled trial of an asthma compliance
optimization intervention. The secondary objective is to
introduce a two-question questionnaire that is, in wording
and design, a neutral tool for disclosure of non-adherence
behaviour.

Method
The trial

Data in this study was obtained as part of a controlled trial
on an SMS monitoring and compliance intervention
developed for Danish asthma patients. The trial was con-
ducted from November 2007 to May 2008. Patients were
recruited through the use of a large NetDoktor.dk database
of approximately 4,000 asthma patients, and were contin-
uously stratified based on age, gender, and self-reported
asthma control (asthma control questionnaire) and ran-
domized into intervention or control groups to secure
homogeneous groups. A total of 244 patients participated
in the study.

The questionnaire

As a part of this trial, both the control and intervention
groups were asked to answer an Internet questionnaire of
approximately 30 questions, including questions on
demographics, use of medicine, use of the health care
system, and self-assessed asthma control based on the
Asthma control questionnaire. The questionnaire was
posed on days 1, 45, and 90 of the study. The total ques-
tionnaire was piloted and validated based on qualitative
interviews with ten patients.

The specific questions used to assess non-adherence
were asked in immediate succession. This practice, along
with the wording of the questions and use of the Web as
medium, constitute a new approach to self-reported adher-
ence assessment.

The wording of the questions was:

What is the dose indicated on the label of your pre-
ventive (asthma) medication that you should take?
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Please select

2 L|inhalations, | 2 jtime(s) a day

What dose of your preventive (asthma) medication do
you actually take?

Please select

2 Linhalations, | 2 jv time(s) a day

Compliant behaviour is obtained if the answer to the two
questions at day 1, 45 and 90, respectively, are the same.
Non-compliant behaviour is obtained if the answers to the
two questions at day 1, 45 and 90, respectively, are dif-
ferent from each other.

Statistical analysis

Summary statistics include number, mean, median, stan-
dard deviation, and range for continuous variables and
frequencies for categorical variables.

Differences between those who were compliant and
non-compliant with respect to treatment, demography,
asthma control, and use of health services were investi-
gated by a Pearson chi-square test for categorical variables
(or a Fisher’s exact test if the expected count was less than
five in one or more cells) and by a two-sample ¢ test or
Wilcoxon rank sum test for continuous variables, as
appropriate. The distributional assumption was investi-
gated by histograms and P-P plots.

Results

Compliance was defined as agreement between prescribed
medicine and medicine actually taken on all the three
questionnaires. Patients who did not meet these criteria
were categorized as non-compliant.

As seen in Table 1, there is no significant difference
between compliant and non-compliant patients with regard
to degree of education (five categories) (P = 0.63), work

situation (five categories) (P = 0.10), and income (11
categories) (P = 0.79). There is a statistically significant
difference between compliance and non-compliance with
respect to treatment. Patients in the intervention group
were more compliant than those in the control group were.
There is also a statistically significant difference between
compliance and non-compliance with respect to gender,
where women were more compliant than men were. There
is no statistically significant difference in age, degree of
education, working situation, income, self-reported asthma
control, or use of health services.

Dropout analysis

Differences between dropouts and complete participants
with respect to the use of medicine on the first question-
naire were investigated. Dropouts in the second question-
naire were defined as those missing answers for all
recorded variables on both the questionnaires 2 and 3,
while dropouts on questionnaire 3 were defined as those
missing answers for all the recorded variables on ques-
tionnaire 3. Thirty-seven (15.2%) of the patients dropped
out at questionnaire 2, and another 27 dropped out at
questionnaire 3. In all, 64 (26.2%) participants dropped
out. There is no statistically significant difference in use of
medicine between those who dropped out at and those who
completed the questionnaire 2 (P = 0.13) and the ques-
tionnaire 3 (P = 0.37).

Discussion

A total of 43.9% of the participants in the trial reported non-
adherence to the medical dosage regime for which they had,
only one question earlier, documented their awareness. This
illustrates that at least 43.9% of the participants in the trial
dared to report non-adherence. It is not possible to validate
this figure against the actual non-adherence rate. First, no
other non-adherence measurements were incorporated in

Table 1 Patients’

characteristics by compliance Sozrnllaglsn(tsér?% nN:l-;:(c));n l(ail:”agt%g)roup P-value
status
Intervention group 72 (63.2%) 42 (36.8%) 0.039
Control group 65 (50.0%) 65 (50.0%)
Sex 0.015
? Number of contacts with Male 15 (38.5%) 24 (61.5%)
ﬁg;t)(i)traf,czllrr?e?g:nz;s,njg’ctor on Female 122 (39.5%) 83 (40.5%)
duty (calls and visits), Age (mean (SD)) 35.1 (7.1) 34.1 (7.5) 0.33
pharmacy, and others during the Use of health services® 0.090
fast 4 weeks (mean (SD)) 1.6 (3.6) 23(52)
Five questions rated 1-5. Self-reported asthma control® (mean (SD))  13.4 (3.5) 132 (3.8) 0.60

Score: 5-25
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the study design; second, no accurate non-adherence
methodologies, direct or indirect, exist at this stage. It is
estimated that the non-adherence rate among asthma
patients is 30-70% [19]. Despite this large range (from 30 to
70%), a self-reported non-adherence of 43.9% seems a
plausible, honest, and thus reliable, result.

The fact that the participants were confronted in suc-
cession with two questions, one on the prescribed dosage
regime by the doctor and one on the actual taken dosage
regime, might be one reason that participants dared to
disclose non-adherence. The presentation of the questions
in succession portrayed non-adherence as a normal and
accepted action. In other words, the combination of ques-
tions caused non-adherence to appear less taboo. In addi-
tion, the medium used to present the questions might have
strongly influenced the honesty of the participants. By
using the Web as communication media, the participant
was more anonymous and less intimidated than if the dis-
closure of non-adherence had been a part of a consultation
with the doctor or the pharmacist.

Based on this finding, we argue that self-reported
adherence/non-adherence data should be regarded as a
more valuable source of information than has been the
tradition. Views on non-adherence have changed not only
within the healthcare system but also among patients.

Conclusion

Though it is impossible to estimate the exact rate of non-
adherence in the presented controlled trial, the disclosed
43.9% of non-adherence by the participants seems to be a
fair estimate compared to the findings of earlier literature
on adherence to asthma medication regimes. The result
illustrates that patients dare to disclose non-adherence
information if asked in the correct manner and if the
medium used offers a neutral or anonymous platform for
communication.

Funding The study was funded by the Ministry of Health and
Prevention in Denmark.
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